Due to lack of previous research, this study examined the factors associated with non-compliance in follow up human immunodeficiency virus (1llV) testing among health care workers after blood and/or body fluid exposure. A descriptive correlation design was used with 178 health care workers who did not return for recommended follow up HIV testing post-blood and/or body fluid exposure at three urban hospitals. The 36 question Likert scale was designed to measure the five concepts of the Health Belief Model: susceptibility, seriousness, benefit, barriers, and health motivation. The internal consistency reliability measured .48. Forty five subjects (25%) returned the questionnaire. The
T he risk of transmission is real to health care workers.* By the end of 1990, 1 of every 14 hospitalized patients was estimated to be an HIV carrier (Gerberding, 1990) . Even with the introduction of mandatory requirements for universal precautions by the Occupational Safety and Health Administration and CDC guidelines for prevention of exposure, health care workers are becoming infected with mv due to blood and body fluid exposurest in the work setting.
The first documented report of occupationally *Health care workers are defined as "individuals, such as employees, physicians, students, and trainees, whose activities involve contact with patients or with the blood or body fluids ofpatients in the health care setting" (American Hospital Association, 1991) .
[Exposure incident is defined as "a specific eye, mouth, other mucous membrane, non-intact skin, or parenteral contact with blood or other potentially infectious materials that results from the performance of an employee's duties" (U.S. Department ofLabor; .
acquired HIV in a health care worker occurred in 1987 (Gerberding, 1990) . Since that time, 42 health care workers have tested positive for HIV after occupational exposure, with 15 of those now diagnosed with AIDS. The individuals who seroconverted included 17 laboratory workers, 13 nurses, 6 physicians, 2 surgical technicians, 1 dialysis technician, 1 respiratory therapist, 1 health aide, and 1 housekeeper/maintenance worker. Thirty six had percutaneous exposure, 4 had mucocutaneous exposure, 1 had both mucocutaneous and percutaneous exposure, and 1 had an unknown route of exposure. Thirty eight of these exposures were to HIV infected blood, 2 exposures were to concentrated virus in a laboratory setting, 1 exposure was to visibly bloody fluid, and 1 exposure was to an unspecified fluid (CDC, 1994) . The CDC is aware of 88 other cases of HIV/AIDS among health care workers who have a history of occupational exposure and do not have other reported risk factors; however, seroconversion after exposure was not documented. Therefore, the number of these health care workers who acquired HIV infection through occupational exposures is unknown (CDC, 1994) .
The rate of seroconversion following a skin puncture injury is 0.4% per exposure and even lower for other types of exposures, including contamination of mucous membranes, open wounds, and non-intact skin (Gerberding, 1990) . Health care workers exposed to HIV usually develop detectable levels of antibodies against the virus within 6 to 12 weeks after exposure. Employers are encouraged to complete baseline and follow up HIV antibody tests on exposed employees 6 weeks, 12 weeks, 6 months, and 12 months after exposure (Tokars, 1993) .
Based on clinical experience in an urban hospital employee health service, employees were not returning for HIV testing after their initial exposure counseling, and follow up HIV testing was not completed. Knowledge of HIV infection status is beneficial in assisting individuals to adopt behavior that will reduce their chances of infecting others. Furthermore, infected individuals may have early intervention that can prolong the productive years of life. Early intervention for positive HIV infected health care workers may reduce workers' compensation and overall costs of care.
The threat of HIV to health care workers has been studied and published in numerous health care journals. Counseling and testing after exposure needs to be a priority. There is an identified problem with health care workers who do not follow up for HIV testing after exposure to blood and/or body fluids. This study asked why these individuals did not return following an occupational exposure.
REVIEW OF LITERATURE
Several authors (Catania, 1990; Gerber, 1991; Rockwell, 1993; Rugg, 1990; have studied the characteristics of persons who return for HIV test results and counseling at publicly 508 funded clinics. One such study measured independent variables that affected the return rates for HIV results and counseling. The rate varied based on race or ethnicity, age, sex, self reported risk exposure, reason for visit, type of service, delivery site, and HIV serostatus. The study included 557,967 clients from January through December 1990. The literature review on variables such as race or ethnicity, age, sex, and risk could also be applied to studies with follow up HIV testing among health care workers after exposures. documented that African Americans had the lowest return rate, while having the highest number of AIDS in the United States. showed that clients ages 13 to 29 years and women had lower return rates for posttest counseling. Overall, women had a lower return rate than men for posttest counseling. Silvestre (1993) found that "men with a bachelor's degree were almost three times more likely not to be tested." indicated that "persons who perceive themselves to be at risk for HIV infection are much more likely to act on that perception and follow through with HIV counseling and testing process than those who do not." From this, one may hypothesize that an individual who fails to return may lack understanding of their risk of HIV infection.
Current literature indicates that education plays a large part in follow up participation. Randall (1993) found that participation in educational programs was significantly associated with higher knowledge levels regarding HIV and testing policies. Cassidy's (1991) findings demonstrated that specific levels of knowledge on AIDS vary among job categories.
With all the research focused on HIV exposures and follow up care, no available studies target post-exposure health care workers' return rates for HIV testing. Factors such as access, confidentiality, and counseling have been discussed in the literature; however, their relation to follow up care has not been documented by research. stated that low rates of return may be attributable to difficulty of access, confidentiality, and types of counseling offered pre-HIV testing. According to , the access to health care services has been an impediment to women, adolescents, and minorities.
The studies and variables reviewed from the literature establish that there remains a large gap in the area of studies with health care workers and follow up HIV testing after exposure. The research is lacking on health care workers who are occupationally exposed. More emphasis should be placed on age, sex, race, confidentiality, access, and education presented with counseling during the pretest period. Other variables that should be the focus with health care workers should include education level, job title, and risk of losing their job. None of these factors have been documented in research. No studies with HIV follow up have focused on the Health Belief Model concepts of barriers, health motivation, benefits, susceptibility, and seriousness. Health care institutions have been studied to document statistics on health care workers con-verting to positive HIV; however, the research is lacking for the basic reason why these workers do not follow up during the recommended period.
THEORETICAL FRAMEWORK
The framework chosen to guide this research on health care workers and HIV follow up testing is the Health Belief Model. This model was formulated in the early 1950s by Hochbaum, Leventhal, Kegeles, and Rosenstock to explain health related behavior at the level of the individual making the decision. Four concepts make up the Health Belief Model (Champion, 1984) .
The first concept is perceived susceptibility. This "refers to a person's view of the likelihood of experiencing a potentially harmful condition" (Champion, 1984) . The second concept is perceived seriousness, which is "concerned with how threatening the condition is to the person" (Champion, 1984) . The third concept, perceived benefit, "focuses on the effectiveness of a specific behavior in reducing the threat of the condition" (Champion, 1984) . The fourth concept, perceived barriers, relates "to the negative aspect of the anticipated behavior" (Champion, 1984) .
These four concepts have been tested individually and in combination as predictors of health related behaviors. A fifth concept, health motivation, was first introduced to the model by Becker in 1974 to help predict health related behavior. The constructs in the original Health Belief Model have been empirically tested since 1952 with studies supporting these constructs and their ability to predict behavior (Champion, 1984) .
In the 1980s, Champion developed an instrument based on the Health Belief Model constructs. Her work produced the beginning development of validity and reliability. Champion (1984) indicated that further testing of her developed instrument is needed.
Upon literature review, some variables of the Health Belief Model have been applied with studies of HIV; however, no documentation was found with the application of the Health Belief Model when researching HIV follow up among health care workers. The Health Belief Model is relevant to studying health care workers and HIV follow up because the model focuses on "behaviors for maintenance of health or prevention of disease in asymptomatic subjects" (Champion, 1984) .
METHODS
A descriptive correlational research design was used. A convenience sample from 546 health care workers who reported their initial exposure to blood and/or body fluids from January 1, 1991 to July 5, 1993 was studied. Three hundred sixty-eight of these health care workers (67%) did not return for follow up HIV testing as recommended at 6 weeks, 3 months, and 6 months post-exposure. One hundred seventy-eight health care workers who did not return for the recommended follow up HIV testing were sent a questionnaire, consent, cover OCTOBER 1995, VOL. 43, NO.1 0 letter, and self addressed, stamped envelope. Participation in the study was strictly voluntary. Consent forms assured subjects that the study results would not influence employment or quality of future care. The setting was an employee health office of a large metropolitan health care system consisting of three tertiary level hospitals in Louisville, Kentucky. The hospitals offer both adult and pediatric acute care services.
INSTRUMENT
The instrument, the HIV Follow Up Questionnaire, was developed for the study. Health Belief Model variables included in the tool were susceptibility, seriousness, benefits, and barriers to health care workers following up for HIV testing. General health motivation was also assessed in the instrument. The study included another variable-a risk assessment that asked participants to rate their exposure based on their own perception. This perception was then compared with records to see if Employee Health Services rated their exposure congruently or in a different classification. This rating was based on the San Francisco HIV exposure risk assessment scale.
Other variables that were addressed included the convenience of employee health services' hours, location, and confidentiality of staff. Plain forgetfulness to return for follow up and how many times the individual returned for follow up were also measured. The demographic variables included age, race, sex, education level, and job title.
The questionnaire was based on Champion's instrument (1984) that measured why women do not complete monthly breast self examination. Wording of the instrument was modified to indicate follow up HIV testing instead of breast self examination. The HIV Follow Up Questionnaire had a 36 question Likert scale to indicate the degree to which participants agreed or disagreed with each statement.
Content validity for the HIV Follow Up Questionnaire was established by expert review.To determine the internal consistency reliability of the HIV Follow Up Questionnaire, each subscale of the Health Belief Model was computed for reliability using Chronbach Alpha. The internal consistency reliability coefficients of the variables of the initial barrier items and health motivation were .71 and .81, respectively.The variables of susceptibility, seriousness, benefits, and added barrier items had coefficients ranging from .68 to .07, respectively. Using the additional barrier items, the internal consistency of the HIV Follow Up Questionnaire measured .48. Without the additional barrier items, the internal consistency measured .53.
Correlational studies were completed to assess if the additional barrier questions were internally consistent with the existing barrier items as developed by Champion. These additional questions addressed the possible barrier items of confidentiality, office hours, office location, forgetfulness, and possible career loss. Only one question, which focused on office hours, was considered to be sig- Factor analysis was used to assess construct validity of the variables in the Health Belief Model. Orthogonal rotation was used and varimax criteria extracted six factors. Feeling of health motivation and fear of getting AIDS represented Factor 1. Factor 2 included items related to barriers to completing HIV testing. Factor 3 focused on location of office and being afraid to think about HIY. Factor 4 partially included the seriousness of HIY. Factor 5 reflected issues of living and dying from AIDS. The sixth factor focused on career endangerment, confidentiality, and forgetfulness to return for testing. No factors were equivalent to a specific variable in the Health Belief Model.
Correlational statistics were completed among the variables of the Health Belief Model. Health motivation and susceptibility were found to be significantly correlated (r-=-.48, P=.OOI). The HIV Follow Up Questionnaire did assess certain factors that affected return rate for HIV testing; however, in comparison to the original model developed by Champion, there were significant differences as reflected in the Chronbach Alpha coefficients (Table) . The differences in these results may be due to changing the wording from self breast examination to HIV, or because of the additional barrier items.
The overall Chronbach Alpha coefficient for the HIV Follow Up Questionnaire was .48. Without the additional barrier items, the tool measured .53. The change in the alpha score was surprising when considering the individual alpha score of the additional barrier items (.07). Further research is recommended to assess the additional barrier items in comparison to the entire tool. The Health Belief Model concepts of susceptibility, seriousness, benefits, barriers, and health motivation were appropriate for this study.
RESULTS
Two mailings to employees who had blood or body fluid exposures yielded a response rate of 45 (25%). Thirty one (69%) returned the first mailing, and a second mailing produced 14 other questionnaires (31%). There 510 were no differences in responses between the two groups. The majority of subjects were female (N=41, 91%), nurses (N=33, 73%), and white (N=42, 93%). Nineteen (42%), or approximately half, were between the ages of 21 to 30 years. Twenty-four (53%) held a 4 year college degree. Sixteen (36%) subjects reported having five or more blood and/or body fluid exposures during their career.
Subjects who did not return for testing demonstrated that the variables of employee health services'rating of the depth of exposure and the subject's rating of their depth of exposure were related (r-=.52, P=.04). Those subjects who rated their exposures as deep or without blood involvement had congruent risk ratings with employee health services.
T tests were used to evaluate the differences in mailings one and two. The first mailing group demonstrated that the Health Belief Model variable of seriousness was a significant factor in follow up HIV testing return rate (t=-2.18, P=.04).
Correlational statistics were used to compare the number of times health care workers returned for testing and individual instrument items. Question 19 (testing/follow up would decrease chance of dying from AIDS) was significant (r-=.31, P=.04). No other significant correlations were identified among the number of times returned for testing and the independent questions of the HIV Follow Up Questionnaire. T tests showed a significant relationship between those who did return at least one time for testing and question 19 (t=-2.12, P=.04).
Return rate of health care workers for follow up HIV testing and the variables of the Health Belief Model were analyzed using multiple regression. The multiple R of .42 accounted for 18% of the variance when the number of times returned for testing was regressed upon the variables of benefit and susceptibility of the Health Belief Model. This equation was significant (F=4.57, df=2,42,
P=.02).
For further analysis, logistic regression was used to estimate the probability that a health care worker would return for HIV testing post-blood and/or body fluid exposure. The model predicts return rate correctly 71.43% of the time. The logs odds ratio equals -9.37 + 1.91 (depth of exposure) -.62 (susceptibility) + 1.60 (benefit). The Wald score was not significant for susceptibility, but was significant for depth of exposure and close to significant for benefit (P=.02, P=.07) . If susceptibility was eliminated from the equation, the prediction rate was 78.57%. As seen in the logistic regression results, the depth of exposure predicts return for follow up testing. People with more invasive exposures appeared to understand the nature of their risk.
DISCUSSION
Statistics from this study support the findings that health care workers see the variables of benefit and susceptibility as factors that reflect return rate for HIV testing (R=.42, F=4.57, df=2,42, P=.02) . The Health Belief Model has generated more research than any other theoretical approach to explain, predict, and influence health related behavior. In comparison to past research, Leavitt found that susceptibility, seriousness, and benefits have a relationship with utilization of ambulatory health services (P<.05) . In 1977, Becker found that significant correlations were made between weight loss and susceptibility, severity, benefits, and barriers (P=.05) (Champion, 1984) .
Valdisseri (1993) indicated that persons who see themselves at risk for HIV were more likely to complete testing. From this, one may hypothesize that health care workers who fail to return for testing may lack understanding of their risk of HIV infection. However, this research demonstrated that health care workers did assess their exposure accurately as compared to employee health services'records. ! Silvestre (1993) documented that only 9% of gay and bisexual men returned for follow up testing; in this study 33% followed up for all recommended HIV tests. One would then hypothesize that health care workers perceive their risk differently than gay or bisexual men, and therefore act on this perception by completing follow up testing post-exposure. Further research is recommended to study perception among different groups of individuals with regard to follow up HIV testing.
A strong correlation of a barrier variable with return rate (t=-2.l2, P =.04) (testing/follow up would decrease chance of dying from AIDS) was documented in this research. Therefore, the authors believe that education should be focused on the benefitthat knowledge of HIV status may, indeed, decrease the chance of dying from AIDS.
As seen in the logistic regression results, the depth of exposure predicts return for follow up testing. People with more invasive exposures appear to understand the nature of their risk. This conclusion may demonstrate the need to further educate those who have less invasive exposures. The health care worker needs to understand that even though their exposure was not significant, the risk of HIV is still present. stated that access to services was an impediment for follow up with certain demographic groups. This study showed no relationship between fol-OCTOBER 1995, VOL. 43, NO.1 0
The occupational health nurse is on the forefront ofproviding the educational link to the employee at the time ofexposure.
low up testing and office hours or location, as addressed in the additional barrier items. also found that specific race and age groups affected return rates. This study found no relationship between the number of times returned for testing and the variables of age, race, or sex. The limited sample size may have affected these variables, as 93% were white and over 60% were ages 25 to 50 years.
A limitation of the tool is that it does not address the emotional issue that is so prominent with HIV. These emotional feelings about HIV may override the intellectual knowledge of the health care worker when responding to the questionnaire. A further limitation of the research would indicate that it was a quantitative study. A qualitative study with open ended interviews to determine precisely why a health care worker chooses to return would further evaluate the question on return rate. By nature of the health care workers' profession, subjects may be desensitized to the important issue of HIV and the relationship to self. This may affect return rate and was not addressed in this quantitative study.
The Health Belief Model has certain limitations. It has limited ability to account for variance in behaviors that are related to attitudes and beliefs (Salazar, 1991) . The Health Belief Model also does not address the issue of coping with the fear of HIY. Occupational health researchers are encouraged to use the Health Belief Model when addressing the issue of HIV testing and health care workers.
Because of the limitations of the sample in this research, questions for future studies should include: Would predominately male, young, non-nursing subjects yield different results than the white female respondents? Do male medical personnel outside nursing view HlV/AIDS differently? Do women fear dying from AIDS more than men? Are women more apt to return for HIV testing post-exposure than men? Would a younger group feel more invincible and that they are not susceptible to occupationally acquired HIV? This study had one individual over age 61. Would return rates or research results change with an older population? Additional variables such as confidentiality, career endangerment, and forgetfulness also were found to have no significant relationship with return rates of health care workers.
NURSING IMPLICATIONS
The major findings of this research demonstrate that health care workers do indeed understand the severity or risk of their exposure. They also feel that HIV follow up testing would further benefit their life. The occupational health nurse is on the forefront of providing the educationallink to the employee at the time of exposure.
Better education at the time of exposure must occur. The occupational health nurse should focus on interventions that target the specific educational need. If the health care worker accepts their risk (susceptibility) to HIV, but fears the consequences of the disease, then educational interventions should be tailored to increase the perceived benefits of HIV testing.
Education should be positively focused on continuing research for the treatment of HIV and AIDS and the possibility that, if contracted, the disease may have lessening undesirable consequences. The occupational health nurse should provide further direction to assist the health care worker with risk assessment and also risk acceptance. This education may increase the return rate of health care workers for HIV testing, and early intervention may occur.
Institutional policies and procedures should reflect the need for nursing intervention through education about susceptibility, risk assessment, and benefits of testing. This would provide each individual health care worker with congruent follow up education at the time of the initial incident. The occupational health nurse must educate the individual that knowledge of their HIV infection is beneficial and may assist in adopting behavior that will reduce their chance of infecting others. Furthermore, to enhance the return rate of follow up HIV testing, the occupational health nurse should emphasize that infected individuals can have early intervention that may prolong their productive years.
Health care workers need more specific information about the risks of HIV after a blood and/or body fluid exposure. A controlled research study in which a variety of post-exposure educational programs are implemented and outcomes measured is indicated.
The occupational health nurse should serve not only as an educator but also as a counselor. Even though fear was not identified as a variable for return rate, it should not be pushed aside when dealing with the health care worker who has been exposed to blood and/or body fluids. Fear should be identified and confronted at the time of exposure. Education by the occupational health nurse may alleviate this anxiety, but further counseling sessions with the client may be necessary. If these sessions do not assist the health care worker with their fear, then a referral to an employee assistance program may be appropriate.
Employee health services received many complaints about their not sending reminder letters to individuals about follow up HIV testing. After two mailings, only six subjects returned to employee health services for follow up testing. Reminder letters were not useful in employee responsiveness for testing. However, this practice and/or telephone reminders should be initiated or continued until further research indicates otherwise.
Occupational nursing practice should be based on examination of issues pertinent to practice. Further study 512 of occupational exposures is needed. It is crucial to continue to share information and strategies to best serve other health care workers who are clients. Replication of the study using the HIV Follow Up Questionnaire with a larger sample and a more heterogenous group of health care workers at alternate data collection sites may provide different results. Repetition of the study is recommended in other geographic areas of the United States to compare results.
Further research is recommended using the additional barrier items to observe effects on return rates and confidentiality, access to services, forgetfulness, and career endangerment. This study did not find a relationship among these variables; however, based on employee health services nurses' experiences, these barriers could be valid with another population. Although this study did not find that barriers such as confidentiality, career endangerment, and access to services influence return rate, these are still important considerations for the occupational health nurse. A feeling of trust that one will be treated justly and fairly is instrumental in obtaining compliance. In addition, services provided at times which do not interfere with work day productivity and optimal client care are crucial in today's staffing patterns.
This study has initiated research into the reasons health care workers do not follow up for HIV testing after blood and/or body fluid exposure. Further research is recommended using a refined HIV Follow Up Questionnaire. Additional similar findings may encourage the alteration of strategies for post-exposure evaluation and treatment. Occupational health nursing intervention may then focus on appropriate strategies to increase compliance with recommendations for follow up testing.
